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*D*espite various modern treatment options which show higher success rates, it would be economical to consider the least expensive treatment for subfertile couples before undergoing expensive and invasive techniques like *in vitro* fertilization (IVF) and intracytoplasmic sperm injection.\[[@ref1][@ref2]\] Intrauterine insemination (IUI) is a simple noninvasive technique used as a first-line treatment for many subfertile couples. Subfertile couples with indications like male factor subfertility, unexplained subfertility, endometriosis related complications, and others are widely treated with IUI to enhance the probability of conception using either the partner's sperm or donor sperm.\[[@ref3][@ref4]\] In case of unexplained infertility, IUI is usually accompanied with controlled ovarian hyperstimulation using clomiphene citrate/human chorionic gondatotropi (HCG)/human menopausal gonadotropin (HMG), to increase the probability of fertilization.\[[@ref5]\]

It is difficult to decide on either the seminal or the female parameters having a higher conception potential due to the heterogeneity of the patient sample population.\[[@ref6]\] Previous researches have analyzed the relationship among environmental, socioeconomic and lifestyle factors, and pregnancy outcome (PO) following treatment in subfertile couples with unexplained subfertility.\[[@ref7][@ref8]\] Many of these studies are based on retrospective data analysis, which either failed to include the PO details or have focused on research in an IVF setup and not in IUI.\[[@ref8][@ref9][@ref10][@ref11]\]

This study focuses on identifying significant clinical parameters of the patients influencing positive outcome after IUI. We considered both female and male parameters like female age, type of infertility, hormonal levels, number of IUI cycles undergone, male seminal parameters, occupational conditions, social habits, and others. Knowledge of the relationship between these factors and IUI outcome will help clinicians counsel the patients, customize the treatment for individuals and predict the outcome based on these factors.
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In this study, a total of 2123 cycles of IUI performed with a standard IUI technique using the partner's spermatozoa were analyzed. The cycles were carried out between January 2011 and December 2015 in private fertility clinic. The study was approved by the Institutional Human Ethics Committee.

At the time of first examination and treatment, the couples had a minimum of 5 months of subfertility and had undergone a basic subfertility evaluation consisting of the basal hormone level evaluation in female partner like follicle-stimulating hormone (FSH), luteinizing hormone (LH), thyroid stimulating hormone (TSH), prolactin, antimullerian hormone (AMH), and semen analysis of the male partner was performed. Other details of the couples, including previous surgical history, presence of any ovarian disorders like polycystic ovarian syndrome (PCOS), other diseases, type of infertility (primary or secondary), female and male occupation, male smoking and alcoholic habits, and male bathing conditions (hot or cold water), were collected. Patients having a maximum of 5 months of infertility period were excluded from the analysis.

All the patients were stimulated with a combination of clomifene citrate (100 mg from third to seventh day of the menstrual cycle) and HMG (75 IU IM) beginning at 8th day of menstruation, which was adjusted with the follicular development monitored by transvaginal ultrasound. When at least one follicular diameter was 17 to 18 mm, 10,000 IU intra muscular (IM) HCG was administered. Approximately 36 to 38 h after HCG injection, IUI procedure was performed.

All semen samples were collected after 3 to 5 days of sexual abstinence, after liquefaction for 30 to 60 min at 37°C, volume, pH, sperm count, progressive motility, concentration, and morphology were evaluated according to World Health Organization (WHO) manual 2010 (5^th^ edition). Samples were proceeded with density gradient method or swim-up method. Swim-up method is usually a method of choice for normal semen samples. The semen was prepared by swim-up technique in which equal volume of sperm wash medium (Quinns Sperm Wash Medium; Cooper Surgical Company, Trumbull, Connecticut, USA) was used then centrifuged at 1500 rpm for 10 min was done. The resultant supernatant was discarded and the pellets were dislodged and over layered with 0.5 ml of sperm wash medium then incubated at 37°C for 30 to 45 min to allow the most active motile sperms to swim-up into the medium which is carefully removed. Then sperm count and motility was examined and sample is ready for insemination.

Density gradient method technique was used in samples with less count and motility, when there are more noncellular elements. Here we take equal volume of 80% gradient and layer a 40% gradient (PURESPERM; Nidacon International, Mölndal, Sweden) over 80% and layer equal volume of semen over it and centrifuge at 1800 rpm for 10 min. The supernatant was removed and resuspended the pellet with 0.5 ml media and checked for motility and count. This was further used for insemination.

After processing IUI was done using 0.3 to 05 ml of sperm suspension using IUI catheter attached to a 1 ml of BD syringe. Slow injection of the suspension into uterine cavity after exposure of the cervix with cuscos speculum and cleaning of the cervix with saline. Patients remained in a lithotomy position for 30 min after injection. Luteal phase support was given in the form of micronized progesterone (MIPROGEN) 400 mg daily for 3 weeks till pregnancy test, that is, 20 days post-IUI. Clinical pregnancy rate was defined as the presence of gestational sac using transvaginal ultrasound done after 5 weeks after IUI.
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Logistic regression analysis and chi-square analysis were used to identify significant variables that contributed to the success of IUI treatment. The variables selected for initial screening were female age, type of infertility, basal female hormones levels---FSH, LH, TSH, and prolactin, total motile sperm count (TMSC), number of IUI cycles undergone, male occupational conditions, male bathing conditions, male smoking and alcoholic habits, semen volume, prewash sperm count and presence, or absence of menstrual irregularities. AMH levels were not considered due to insufficient availability of data. PO was considered as the categorical dependant variable and the rest of the parameters as independent variables.

The following are the parameters used for statistical analyses: menstrual irregularity---presence or absence; type of infertility---primary or secondary; male habits---nil, smoking, alcoholic, and both; bathing condition of male---hot water or cold water; work environment---low-heat-generating, moderate-heat-generating, and high-heat-generating environment; prewash sperm count---1 to 10, 10 to 15, and \>15 million/ml; number of IUI cycle---first cycle or more than one; TMSC---less than 1, 1 to 5, 5 to 10, 10 to 20, and more than 20 million/ml were used as categorical independent variables. Female age, male age, concentrations of FSH, LH, TSH, prolactin, and semen volume were used as continuous independent variables. Missing and insignificant data generated due to manual errors while data collection were removed and the corrected data was used for analysis.

Logistic regression analysis was performed to determine the significance of continuous independent variable with the PO and chi-square analysis was performed for categorical independent variable with the PO. A *P* value of less than 0.05 was considered to be significant. All the statistical tests were performed using SPSS software version 19 (SPSS Inc., Chicago, Illinois, USA).
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Analysis was done on 2123 cycles of IUI undergone by 871 patients over a period of 5 years in a private fertility clinic. Detailed patient characteristics are listed in [Table 1](#T1){ref-type="table"}. Each couple underwent 2.4 ± 1.9 IUI cycles on an average. The clinical pregnancy rates were 18% per patient and 7% per cycle. The mean age was 34.2 ± 4.7 years for men and 28.5 ± 4.4 years for women and the mean period of infertility was 4.7 ± 3.4 years

###### 

Clinical details of patients who underwent IUI
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[Table 2](#T2){ref-type="table"} compares the characteristics of the patients who have undergone IUI and the patients were categorized into pregnant and nonpregnant groups. Logistic regression analysis was performed to determine the significance of continuous independent variables (female and male age) and dichotomous dependant variable PO. Male age (*P* = 0.002) and female age (*P* = 0.001) were found to be significantly associated with chances of the success. Chi-square analysis was performed to determine the significant categorical variables such as male habits, male partner's occupation, and type of infertility, menstrual irregularity presence, or absence with the PO. From the analysis, male habits (*P* = 0.004) and male occupational environment (*P* = 0.025) were found to significantly influence the PO in our study population.

###### 

Characteristics of patients who underwent IUI
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To analyze the age-associated fall in the female fecundity, female age was categorized into four groups and chi-square analysis was performed for the patients enrolled in our retrospective study \[[Table 3](#T3){ref-type="table"}\]. The proportion of positive pregnancy rates significantly declined with the increase in age of the female partners.

###### 

Different female age groups affecting pregnancy rate in intrauterine insemination
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[Table 4](#T4){ref-type="table"} compares the cycle parameters of patients who have undergone IUI. From the analysis, it was identified that none of these cycle parameters significantly influenced the PO in our study population.

###### 

Cycle parameters of patients who underwent IUI
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Our retrospective data analysis showed four significant prognostic factors: female age, male age, male habits, and male working environment positively influencing PO in the analyzed study population.
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Our analysis showed that the pregnancy rates in younger aged females were significantly higher than that in the older aged females. Similarly, younger aged males had a significantly higher success rates in IUI as compared to older aged males. Various studies have reported that a higher pregnancy rate was seen in the younger women than those of the older women.\[[@ref12][@ref13]\] In agreement to the previous studies, our study population also showed least pregnancy rate among females of age group 40 years and above. Women in the age groups of less than 25 years had a higher chance of pregnancy. This could be due to the lowered uterine receptivity as the age of the female increases.\[[@ref14]\] The presence of any menstrual irregularities in the female partners significantly reduced the success of IUI. Types of infertility and bathing conditions in male did not significantly affect the outcome of IUI in our study.

From the previous studies, significantly higher pregnancy rate (18.2%) was observed when TMSC was in the range of 10 to 20 million. A TMSC of less than 1 million showed poor pregnancy.\[[@ref15]\] Our current study also shows similar results. TMSC in the range 10 to 20 million showed the pregnancy rate of 21%, whereas TMSC less than 1 million showed only 6% of pregnancy rate. It was seen that this difference in the pregnancy rates due to TMSC count was not statistically significant.

There have been a very few studies that have reported the relationship between the male partner's smoking and/or alcoholic habits and success of IUI treatment. Most of the studies have stated the detrimental impact of smoking on fecundability.\[[@ref11][@ref16]\] The current study also conveyed similar results, male partners who were teetotallers showed a significantly higher chances of pregnancy rate (23%) compared to the smoking male (19%), alcoholic male (4%), and smoking and alcohol consuming (14%) male partners. Interestingly, men who had a habit of consuming alcohol showed higher rates of positive pregnancy as compared to men who were practising both smoking and alcohol consumption. This could be because of the difference in the sample size. There were very few men who had the habit of consuming alcohol alone and not smoking in the group and hence, could be the discrepancy.

Spermatogenesis and many important testicular functions occur in a temperature range which is a couple of degrees lower than the core body temperature. Such low temperatures are necessary for the synthesis of good quality sperm and hence contributing to the reproductive health of an individual. Very few studies have concentrated on the study of relating occupational conditions of the male, scrotal heat generation, and male fertility. Earlier researches have supported the view that increased male scrotal temperatures due to occupational conditions like baking, working with computers on the laptop for a longer duration, driving for long hours, and others have deteriorating effects on sperm quality and hence male fertility.\[[@ref17][@ref18]\] Bathing in hot water regularly and also working in high temperature conditions is considered even more damaging to the male reproductive health. The results of our study, in accordance with the previous findings report that female patients with male partners who work in high scrotal heat generating involving occupational conditions have significantly lower rates (14%) of positive PO compared to those patients with male partners working in no-heat-generating (22%) and moderate-heat-generating occupations (17%).
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This study was carried out to identify the possible predictive factors for post-IUI PO. From this study it was evident that the success of IUI is determined by the following factors: females with age lesser than 40 years, male age, male partner's smoking/alcoholic habits, and male partner's working environment. Smoking and alcohol consumption were also found to be linked with low success rates in this study, which implies that avoiding alcohol consumption and smoking prior and during IUI treatment might lead to a better success following treatment. These findings could assist clinicians to counsel the patients seeking infertility treatment based on their biological parameters and their lifestyle habits. This would also pave way for clinicians to provide customized treatment for their patients based on the assessment of these parameters. Although there were many studies reporting conflicting results on the predictive factors deciding success in an IUI treatment option, ours is the first study reporting a compiled data on the life style parameters as well as the clinical characteristics in this geographical location. Our study highlights that the major influencing parameter are the work environment of male and the social habits of male together with previously reported parameters like male and female age. This emphasizes that although the seminal parameters were normal in these men, the quality of the sperm would have been declined because of the continuous exposure of high heat and Deoxy ribo Nucleic Acid (DNA) damage caused due to smoking and alcoholism. Hence it is advisable to evaluate the sperm quality in these individuals using tests like DNA damage detection and the levels of free radicals in the seminal fluid before deciding upon further treatment options for these men.
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